Glycyrrhizin has various biological activities, one of which is a DOC-and corticoid-like action.
We have suggested that this might be due to inhibition of the metabolic degradation of steroid hormones in the liver by glycyrrhizin (Kumagai et al., 1957) . It has also been claimed that glycyrrhizin improves the condition of patients with gastric ulcer (Doll et al., 1962) , reduces hypercholesterolemia (Shibata, 1961) and is effective in ameliorating allergic symptoms and intoxication. The authors also reported an inhibitory effect of glycyrrhizin on the antigranulomatous action of cortisone ; it was found to have no effect on the anti-inflamatory action of glucocorticoids . The mechanism of these various actions of glycyrrhizin are still not completely elucidated.
In the present study, the effect of glycyrrhizin on the pituitary adrenal axis was studied with the aim of clarifying the mechanism of various actions of glycyrrhizin. Rats weighing 130,-160g received 10mg of glycyrrhizin subcutaneously once a day for 3 days. On the third day 2.5mg of cortisone acetate was simultaneously injected. Four hrs. after the last injection, 0.5mg of histamine chloride was injected intraperitoneally.
One hour later, the animals were sacrificed by decapitation.
Adrenal ascorbic acid depletion was determined by comparing ascorbic acid contents of the left adrenal of experimental animals with those of control animals. The ascorbic acid content of the adrenal was determined by the method of Roe and Kuether (1943 The difference is not significant.
Effect of cortsone administration on increased incorporation of 14C-phenylalanine into corticotropin fraction induced by adrenalectomy
Crtisoone was injected into adrenalectomized rats at doses of 0.1mg, 0.5mg, 1mg, and 5mg. The increase of 14C-incorporation in CFr induced by prior adrenalectomy was not affected by daily administration of cortisone up to a dose of 0.5mg, but when the dose was elevated to 1mg, 14C-incorporation in CFr was significantly inhibited to 60% of that of the adrenalectomized group.In the group receiving 5mg of cortisone a greater inhibition was noted. These data are illustrated in Figure 1 . Endocrinol. Japon. Sept. 1966 3. Effect of glycyrrhizin on the suppressive action of cortisone on 14C-incorporation in CF Daily doses of 0.1mg, 1mg and 10mg of glycyrrhizin were administered to adrenalectomized rats receiving a fixed dose of 1mg of cortisone. Another group of adrenalectomized rats was treated with glycyrrhizin at doses of 0.2mg, 2mg and 20mg with a fixed dose of 2mg of cortisone.
The increase of 14C-incorporation in CFr induced by adrenalectomy was significantly blocked by cortisone treatment in each experiment (Figs. 2 and 3) . The simultaneous administration of glycyrrhizin in doses of from 0.1mg to 10mg significantly inhibited the effect of 1mg of cortisone in suppressing 14C-incorporation in CFr (Fig. 2) . Glycyrrhizin itself did not affect 14C-incorporation in CFr when given alone to adrenalectomized (Fig. 2) or to intact rats (Fig. 4) . In the following experiment a dose of 20mg of glycyrrhizin when given with cortisone was significantly antagonistic to the inhibitory action of 2mg of cortisone, but doses of 0.2 to 2mg glycyrrhizin were insufficient to overcome the effect of 2mg of cortisone (Fig. 3) . 4. Biological activity of the radioactive substance isolated to the oxycellulose procedure. Oxycellulose dose not bind corticotropin specifically and it is quite possible that other basic peptides, for example MSH, are absorbed.
Consequently, it is necessary to test whether the radioactive substance isolated by the oxycellulose procedure is really contained in the cortictropin fraction. By using horizontal starch block electrophoresis, the radioactivity was found in two fractions-1cm and -6cm from the starting point under the conditions of the experiments. Both fractions coincided with the peak of optical density of the Lowry reaction at 750 m a.Much corticotropin activity was also found in these two fractions (Fig. 5) .
5. Effect of glycyrrhizin on the suppressive action of cortisone on the compensatory adrenal hypertrophy. Doses of 0.1mg,1mg and 10mg of glycyrrhizin were administered to unilaterally adrenalectomized rats with a fixed dosage of 1mg of cortisone. As illustrated in Figure 6 , the results indicate that there was a 50% increase in adrenal weight after unilateral adrenalectomy.(The increase was 40% since the left adrenal was 10% heavier than the right in the control group).
Daily administration of 1mg of cortisone completely blocked compensatory adrenal hypertrophy.
The inhibition of compensatory adrenal hypertrophy by 1mg of cortisone was partially but significantly blocked by concomitant administration of 10mg of glycyrrhizin, doses of glycyrrhizin of from 0.1mg to 1mg having no effect. Glycyrrhizin alone had no effect on compensatory adrenal hypertrophy after unilateral adrenalectomy.
6. Effect of cortisone and glycyrrhizin an adrenal ascorbic acid depletion (AAAD) after histamine stress.
AAAD was adopted as an indicator of ACTH release after histamine stress. One injection of 2.5mg of cortisone or daily injections of 10mg of glycyrrhizin for 3 days did not afsfect AAAD by histamine stress significantly. However, when glycyrrhizin was concomitantly administered with cortisone, AAAD was blocked significantly after histamine stress (Fig. 7) . Endocrinol 
SUMMARY
The effects of glycyrrhizin on the pituitary adrenal axis were studied. The result of Wool et al.,(1961) , showing that the rate of incorporation of 14C-phenylalanine into the corticotropin fraction of isolated rat puitartiy was increased speciradioactivity could be separated into two fractions electrophoretically, each fraction having high corticotropin activity. The rate of 14C-incorporation in the corticotropin fraction was abnormally low in the pituitaries of prednisolone treated rats. Cortisone treatment suppressed the increased 14C-incorporation into the corticotropin fraction induced by prior adrenalectomy. However concomitant injections of 
